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hold steady to the core principles that 
underpin scientific drive and integrity. 
For all its faults, including those of 
its practitioners who fail to live up to 
the core principles, science is just 
amazing.
What are the big questions in 
your field? We know in broad terms 
quite a lot now about why ageing 
occurs and the mechanisms that 
drive it. We know, for example, 
that the root cause of ageing is the 
gradual, lifelong accumulation of a 
host of unrepaired molecular and 
cellular damage. And we know that 
underlying this is the evolutionary 
logic that dictates that it is not 
worthwhile to invest sufficiently in the 
mechanisms of somatic maintenance 
and repair to have provided us with 
a body that lasts forever. This is 
the core of the ‘disposable soma’ 
theory. A lot of attention has been 
paid recently to the discovery that 
metabolic regulators like insulin 
signalling pathways affect longevity 
and, not surprisingly, they do this by 
adjusting the relative investments 
in maintenance, growth and 
reproduction, each of which is costly.
But for all the interest in these 
discoveries, they are neither 
fundamentally original (we should 
have anticipated them) nor do they 
sufficiently address the specific 
mechanisms that actually cause 
ageing to occur. They simply make 
these mechanisms run faster or 
slower. The big questions now are: 
How do we address the awesome 
complexity of a process that is 
driven by so many elements working 
and interacting together? How can 
we intervene to produce healthier 
old age? And, at a deeper level 
of biological curiosity, what are 
the mechanisms that sustain the 
‘immortality’ of the germ line – the 
essential lineage of reproductive 
cells that carries life onward from 
generation to generation?
Much attention is focused on 
the social responsibilities of 
scientists: do you agree with 
this emphasis? Yes, of course. My 
primary motivation for doing science 
is curiosity, pure and simple. I am still 
thrilled by an unexpected discovery 
in almost any branch of science. 
But I have also come to appreciate 
the need for scientists to take 
careful account of the social world 
in which we operate. In my field of 
ageing, the imperatives are clear. Life 
expectancy in developed countries is 
still increasing at the startling rate of 
five or more hours every day, and in 
many developing countries the rate 
is even faster as they catch up. It is 
really quite amazing that this isn’t 
better appreciated, because it’s not 
new. In Western Europe, we’ve gained 
the same increase in life expectancy 
every day for 200 years. 
The fact we are living longer is 
in many ways humanity’s greatest 
success but there is a sting in the tail. 
Are all those hours which are being 
added daily of the quality we would 
like? Society as a whole is rather 
confused about population ageing 
and scientists have an important 
role to play. This is why I get quite 
angry with those who suggest that 
the goal of our research is merely life 
extension, or even the banishment 
of ageing altogether. Such an 
outcome, based on what we know 
now, is extremely remote. To focus 
on this when there are such pressing 
challenges arising from the growing 
numbers of older people in the world 
is frankly ageist and should not be 
tolerated outside the realm of fantasy.
You care strongly about issues 
like ageism and equality: where 
does that come from? I was born 
in South Africa just as apartheid 
came into being and my father, who 
was South African too, was deeply 
committed to opposing apartheid and 
to practical race-relations efforts. I 
suppose I soaked up something of 
his spirit. I detest unfairness with a 
passion. 
If you were granted the 
opportunity to time travel into 
the past or future, just for five 
minutes, how would you use it? 
What a tantalising thought. There’s so 
much I’d love to know that’s unlikely 
to be discovered in my lifetime. 
But I’d feel it was cheating to travel 
forward and peek. So I’d love just to 
watch Charles Darwin and August 
Weismann at work – two and a half 
minutes with each would be much 
too short to satisfy but far better than 
nothing.
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What is an orangutan? Orangutans 
are Asia’s only great apes. Close 
relatives of Africa’s chimpanzees, 
bonobos and gorillas, they share 
basic great ape features: very large 
bodies and brains, high intelligence, 
long, slow lives, eclectic fruit-based 
diets, and nest-making. Uniquely, 
orangutans are the only red-headed 
great apes, the world’s largest 
primarily arboreal mammal, and 
the slowest to grow and breed of 
all land mammals, even elephants. 
Perplexing idiosyncracies include 
their genius with tools in captivity 
but not in the wild, their solitary lives, 
and male bimaturism (see below). 
Orangutans’ slow biology 
includes lifespans of up to 55 years, 
exceptionally slow development 
and reproduction (7–10 years of 
dependency; first birth at 15–16 years;  
6–9 years between births) and very 
slow activity. They meander along at 
0.3 km/hr (gibbons can clock 56 km/hr) 
and can rest 40% of the day. Rarely 
do they jump or brachiate like other 
apes; they cautiously climb, clamber, 
or languidly ‘pole vault’ across forest 
gaps on slender trees. “Live to eat” 
could be their motto. After rising from 
the night’s nest at dawn, they eat, 
travel, eat, rest, eat, and eat some 
more — foraging on average 50–60% 
of the day. They spend only about 
5% of their day socializing, probably 
less avoiding predators (they have 
few, other than tigers in Sumatra and 
humans). Their day ends with building 
a new nest, typically in a different 
place each night, near trees that 
offer today’s dinner and tomorrow’s 
breakfast. 
Orangutans were the neglected 
apes of the 20th century, ignored 
as boring dullards while attention 
focused on dramatic chimps, sexy 
bonobos and ‘gentle giant’ gorillas. 
We are only now appreciating many 
of their qualities. Into the 1990s, 
for instance, they were considered 
one species with two subspecies, 
one on Borneo and the other on 
Sumatra. Anatomical and genetic 
findings now indicate that Borneans 
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Left: an unflanged male, relatively lightweight, is comfortable high in the trees. Right: a heavy-
weight flanged male, long calling, sits safer in the center of a sturdy tree.and Sumatrans are two species, 
Pongo pygmaeus and Pongo abelii, 
respectively, with three subspecies 
on Borneo but none on Sumatra. 
The two species probably diverged 
1.1–2.3 million years ago, almost 
certainly because of isolation on 
different islands.
Thus, there is no standard 
orangutan. Recent findings indicate 
yet greater variation, probably 
because orangutans’ preferred 
foods are fruits and, fruit-wise, life is 
easiest in Sumatra and worst in East 
Borneo. Correspondingly, from west 
to east, orangutans have increasingly 
robust jaws, smaller brains, shorter 
life spans, shorter interbirth intervals, 
worse diets, greater liking for 
solitude, and changeable foraging 
strategies. When fruits are scarce, for 
example, Sumatrans seek out fruits 
even if they must travel far to find 
them whereas Borneans switch to 
low-quality ‘fallback foods’ like barks 
and leaves and travel less.  Some of 
these behavioral differences may be 
hard-wired, but some undoubtedly 
owe to the exceptional flexibility for 
which orangutans are famous.
Why are orangutans so slow? 
Some have taken orangutans’ 
slowness as a sign of laziness or 
stupidity. The more likely reason is 
the rather poor and fickle availability 
of their foods. Orangutans have 
difficulty eating enough to survive — 
Borneans may survive for months 
on stored fat — let alone grow large 
fast, reproduce often, or indulge in 
frivolous capers like racing about. 
Their problem may be a case of ‘brain drain’: brains are the body’s 
heaviest, most demanding energy 
consumers; orangutans have very 
large brains, and need them to forage 
efficiently, but are then stuck with the 
heavy costs of feeding them.
Social life in the solitary ape? 
Orangutans have long been 
stereotyped as solitary apes. 
Mothers with dependent young were 
considered their only permanent 
social units, and all other liaisons — 
such as mating consorts, traveling 
companions, aggregations in 
large fruiting trees — short lived. 
Researchers figured that orangutans 
do not live in groups because they 
cannot: large frugivores living in 
forests relatively poor in fruit, they 
have to spread themselves thin. 
Recent studies, however, have 
revealed a distinct social life within 
loosely organized, dispersed 
communities, complete with primate-
style dominance, friendships, conflict 
resolution, and so on. Each adult 
female has a home range; females 
with highly overlapping ranges are 
probably a kin cluster; and adult 
male ranges overlap several female 
ranges. It reads rather like rural 
human life: families live largely 
alone, some distance apart, but 
nearby families know each other and 
periodically meet or visit, and close 
neighbors are often related. 
Orangutan reproduction is equally 
odd (to us). Females are fertile 
only briefly every 5–8 years, when 
nearly free of dependent young, 
but they show no visible signs like 
sexual swellings. Instead, soon after conceiving, they display a 
‘sex is off’ signal (swollen whitish 
genitalia). Males show bimaturism, 
with two adult forms: heavy flanged 
males which give long calls; and 
smaller unflanged males which do 
not call (Figure 1). Flanged males, 
dominant and competitive, may hold 
a large range over several female 
ranges. Unflanged males, unable to 
compete, avoid them and roam in 
search of potentially fertile females. 
These may be two strategies for 
meeting females. Females prefer 
flanged males and mating is mainly 
by female choice, so flanged males 
sit, call and wait. Unflanged males 
must go, search and find and are 
infamous for forcing females to 
copulate. 
Orangutans also show 
chimpanzee-like traditions, so 
they too sustain cultures. Given 
their dispersed sociality, how they 
do so is unclear. Youngsters learn 
an enormous amount from their 
mother, but mostly basics. Consorts 
could learn from each other, but 
opportunities are very rare. And 
neither network can spread traditions 
community-wide. Adolescents may 
hold the answer: gregarious and 
keen on widening their horizons, they 
range beyond their natal range and 
hang out with non-kin — probably 
swapping knowledge and skills and 
jointly concocting new ones.
Are orangutans intelligent? 
The dullard label is also wrong. 
Orangutans have shown they can 
match and sometimes surpass 
African great apes’ intellect. They 
are the mechanical geniuses of 
the great apes: they can also solve 
problems by insight, plan in advance, 
and innovate extensively (some 
swim, and catch and eat live fish). 
Their social intelligence is equally 
sophisticated. They are masters of 
deception, intervene in quarrels to 
support friends, console victims 
of attacks, share food (sometimes 
to purchase services), master 
basic language, learn by imitation 
and mime requests. They have 
outshone chimpanzees on tasks that 
require reflection (that is, require 
executive mental functions that 
inhibit impulsive responses). They 
also combine multiple abilities to 
solve complex tasks, showing an 
intellectual fluidity often claimed 
uniquely human.
Magazine
R927
Essay
Walcott, the 
Burgess Shale and 
rumours of a post-
Darwinian world
Simon Conway Morris
More than one of my colleagues 
has cast her eye round the packed 
conference room and then murmured 
sotte voce that, well, she was suffering 
just a little from Darwin fatigue. So 
too, more than one commentator has 
remarked how the bicentenary of his 
birth and the 150th anniversary of the 
Origin have completely outstripped 
any episode of previous rejoicing. And 
to play the curmudgeon one might 
wonder if our obsession with the 
centential and hemi-centential actually 
reflects a deeper schadenfreude, a loss 
of way, an eclipse of confidence. While 
evolutionary biologists caper round 
the Darwinian totem, other drum-rolls 
from Hades remind musicologists 
that Georg-Friedrich Händel (d. 1759), 
Joseph Haydn (d. 1809) and Felix 
Mendelssohn-Bartholdy (b. 1809) must 
be dragged from their crepuscular 
retreats, while enthusiasts for Alfred 
Tennyson (b. 1809) listen anxiously for 
the creak of Charon’s oars conveying 
their hero back for a brief exposure in 
the sunlit pastures.
Well, if we are going to be stuck 
with an endless cycle of centential 
celebrations, let us too take the silent 
path and summon forth yet another 
shade, but one whom historians of 
science may one day identify as the 
unwitting instigator in the greatest 
shift in evolutionary thinking since 
Darwin. And to whom do I refer? 
Could it be Bateson, perhaps Morgan 
or Dobzhansky, maybe Simpson 
or Maynard Smith, even — merry 
thought — Gould? No, welcome the 
shade of Charles Doolittle Walcott 
(Figure 1). Certainly not somebody 
one associates with the pantheon 
of evolutionary biologists, but it was 
Walcott who in the last days of August 
1909 stumbled on that extraordinary 
repository of soft-bodied animals, the 
Burgess Shale. Situated in the Rocky 
Mountains of British Columbia and of 
Middle Cambrian age (c. 510 million 
years old), this marine deposit We now have answers to the 
puzzle of why orangutans are tool-
using geniuses in captivity but had 
appeared to be dunces in the wild. 
First, wild orangutans do use tools, 
similar in kind and complexity to 
chimpanzee tools, we just hadn’t 
looked carefully enough. Second, 
wild orangutans use elaborate, 
multi-stage manipulative techniques 
to obtain hard-to-get foods that 
require intelligence of the same 
kind and complexity as tool use, 
so wild orangutans merely express 
their mechanical genius in a less 
obvious fashion. Third, older views 
discriminated against orangutans 
by requiring that tools be detached 
objects: orangutans live in a highly 
discontinuous canopy and tend to be 
more concerned with attaching than 
detaching things. Newer ideas about 
tools have dropped the detached 
criterion, so orangutans now get 
more tool credit for what they do. 
Who’s closest to humans? There 
is little doubt that, phylogenetically, 
chimpanzees and bonobos 
are humans’ closest relatives. 
Orangutans represent an older 
lineage dating from 12–16 million 
years ago. Orangutans nonetheless 
share significant similarities: equally 
large brains, high intelligence and 
slow lives, reliance on technology 
and culture, hunting, meat-eating, 
and language capacity. Some even 
argue that orangutans resemble 
humans the most closely, showing 
greater bipedalism, subtle intellectual 
advantages, and the longest 
childhood growth and period of 
dependency. Many traits that 
chimpanzees share with humans 
are found in all great apes, so who’s 
closest may be unimportant. Many 
of these traits have been considered 
uniquely human, so more important 
is when and where they evolved. 
Is there a future for orangutans? 
During the Pleistocene, orangutans 
ranged throughout south-east  
Asia from southern China to Java. 
Experts estimate they numbered 
~300,000 at the turn of the  
20th century. Now, estimates are 
~50,000 on Borneo and ~6,500 on 
Sumatra. We could fit the world’s 
entire wild orangutan population 
into a large soccer stadium. IUCN‘s 
Red List of Threatened Species lists 
Borneans as endangered, at very high risk of extinction in the near 
future, and Sumatrans as critically 
endangered, among the world’s 25 
most endangered primates. Both 
are even more vulnerable because 
these totals are fragmented into 
isolated populations, many too small 
to survive independently. Genetic 
studies show some are already in 
serious decline. 
The cause of their decline is 
well known: humans. Human 
development, especially natural 
resource industries (for example, 
timber and coal) and plantations, 
has destroyed vast expanses of 
orangutan habitat and continues to 
do so at an alarming pace. Humans 
also kill orangutans as food or 
pests, or capture wild infants to 
sell on the illegal wildlife trade. The 
wildlife trade threat is so serious that 
rehabilitation projects have operated 
for over 40 years, rescued over 2500 
captives, and returned over 1000 to 
forest life. The final 1500 remain in 
limbo, waiting for suitable habitat to 
come available.
Unless we greatly change our 
ways very soon, the Sumatran 
orangutan could be the first great 
ape species to go extinct and the 
Bornean is probably not far behind. 
There is at least room for cautious 
optimism, given international support 
for ensuring great apes’ survival, 
Indonesia’s official orangutan 
conservation action plan, emerging 
methods for reducing human impact 
on orangutans and mitigating 
human–orangutan conflict, and new 
habitat protection alternatives and 
incentives. Their effectiveness, as 
always, depends on achieving better 
land use planning, environmental 
awareness and law enforcement. 
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